To assess black-white differences in disability and morbidity in the last years of life, the authors analyzed data from the National Health Interview Survey from 1986 to 1994, with mortality follow-up through December 1995. A baseline household interview was conducted for 10,187 decedents aged 50 years and over within 2 years before death. Data collected included long-term limitation of activity, number of chronic conditions, number of bed days, doctor visits, and days of short hospital stay during the year preceding the interview. For both blacks and whites, educational attainment was inversely associated with disability/morbidity indices. Black decedents had greater morbidity compared with whites, and this difference was consistent across educational levels. Adjustment for education reduced the black-white difference in limitation of activity score by 32%, bed days by 59%, and hospital stay days by 40%. This study from a national representative US sample indicates that black decedents experienced greater disability/morbidity and worse quality of life through their last few months or years of life. Educational attainment was associated with morbidity before death and accounted for much of the black-white difference.
In the United States, blacks experience disproportionately a variety of social, economic, and health disadvantages, with a higher mortality rate for virtually every major disease (1) . In 1990, 75,000 excess deaths were estimated among blacks, using the death rate of the white population as the reference (2) . Blacks have much lower life expectancy than do whites for all ages up to at least 65 years (3) , and the gap may be widening (4) . An increase in life expectancy, of course, does not necessarily imply a longer active and independent life. Some investigators have suggested that increasing life expectancy could paradoxically be producing longer life and worsening health (5) . Gains in life expectancy may largely add years in which people are increasingly ill and disabled (5) (6) (7) (8) or increase both active as well as disabled life expectancy (9) . If this pattern occurs, we should expect a higher morbidity in the final years of life among white compared with black decedents.
Although we know a great deal about racial differentials in infant mortality and various causes of morbidity and mortality in adulthood and among the elderly, few data have been reported on black-white comparisons regarding the disability and quality of life before death. Societal aging is a profound demographic occurrence that is having a significant impact on both individuals and the larger society as well. In general, most of our lifetime health care needs and costs are concentrated in the last few years of life. Racial comparisons should help us understand the factors related to the quality of final life and permit estimates of the needs of the health care system.
The present report used mortality follow-up data from the pooled National Health Interview Survey from 1986 through 1994, including data on 10,187 decedents aged 50 years or older to compare the functional and morbidity states within the last 2 years of life in blacks and whites. The study also explored the relation of socioeconomic status, as characterized by level of education, to the racial differences.
MATERIALS AND METHODS

The National Health Interview Survey
The National Health Interview Survey is a principal source of information on the health of the resident, civilian, noninstitutionalized population of the United States (10) . This nationwide survey has been conducted continuously since 1957 as one of the major data collection programs of the National Center for Health Statistics. Each week a probability sample of households is interviewed by trained personnel from the US Bureau of the Census to obtain information about characteristics of each member of the sample household. The average annual sample consists of about 45,000 households, including 120,000 persons. Most households chosen are contacted by mail before the interviewers arrive. Interviewers make repeated trips to households when respondents are not available or are unable to respond for themselves. The response rate has ranged from 96 to 98 percent over the years. Race was determined according to the participant's choice of the ethnic designation that best represented his or her race: Aleut, Eskimo, or American Indian; Asian or Pacific Islander; black; white; or other. The numbers were small for persons other than whites and blacks; they were omitted from this report. Respondents were asked about the conditions and the number of restricted-activity days, bed days, work-loss days, and all physician visits in the 2 weeks preceding the interview. Each participant responded to one of six checklists of chronic diseases (skin and musculoskeletal, respiratory, impairments, circulatory, miscellaneous, and digestive system). Data were collected on long-term limitation of activity resulting from chronic disease or impairment and categorized into one of four groups: 1) no limitation, 2) limited but not in their major activity, 3) limited in the amount or kind of their major activity, and 4) unable to perform major activity. The last two categories of persons were those limited in their usual activity for their age-sex group, whether it is working, keeping house, or living independently. Persons limited, but not in their major activity, included those restricted in other activities such as civic, church, or recreational activities. Information collected and used for this report also included number of bed days, physician's visits, and days of short hospitalization (excluding delivery) that involved at least a one-night stay during the year preceding the interview. Information collected on socioeconomic status included occupation, completed years of education, and total family income in the past 12 months.
Mortality follow-up
Beginning with survey year 1986, the vital status of National Health Interview Survey respondents aged 18 years or older is matched with that in files of the National Death Index system (11) . The system is a computer database of all deaths in the United States since 1979 and has been shown to provide a high level of death ascertainment (12) . Causes of death data are available for the National Health Interview Survey years 1986-1994, with follow-up to include all deaths that occurred through December 31, 1995. The matching methodology used in linking to the National Death Index is a modification of probabilistic approaches (13) . The algorithm provided by the National Center for Health Statistics was used to determine which potential matches should be classified as deaths (14) .
In the National Health Interview Survey for 1986-1994, there were 253,160 white or black respondents aged 50 years and older, of whom 32,431 died during follow-up. This analysis focused on the quality of life in the final years of life and thus included only persons (n =10,407) who died within 2 years after the baseline interview, excluding accidental causes. Information on education was missing for 220 persons (2.1 percent). The final report consisted of 10,187 decedents (8,733 whites and 1,454 blacks).
Data analysis
Multivariate linear regression was used to test for significant black-white differences in the disability/ morbidity indices that included the score of activity limitation, number of chronic conditions, doctor visits, bed days, and hospital stay days during the year preceding the interview. The limitation of activity score ranged from 1 to 4 representing each category of restriction, from no limitation to inability to perform major activity. The number of chronic health conditions was an unweighted sum of all conditions reported by the respondent in the interview. Either conditions were identified as activity limitation, restricted days, doctor visits (excluding only for physical check-up), and hospitalizations, or they corresponded to one of six chronic disease checklists. We used a log-transformation for all indicators except the limitation of activity score in the regression models. The covariates considered in the multivariate analysis were age, sex, and a socioeconomic indicator. The relation between age and various morbidity indices was not linear. Thus, dummy variables representing four age groups, that is, 50-59, 60-69, 70-79, and >80 years, were used. Education rather than income was chosen as the indicator of socioeconomic status, since poor health may be responsible for reduced income, and this reverse association may be particularly important in a study of deceased persons. Additionally, in older persons, education may better reflect lifelong socioeconomic status. Although adjusted means of disability/morbidity indices are presented by race and educational categories (0-8 years, 9-12 years, and >12 years), completed school years were treated as a continuous measure in the final regression model. The interaction term between education and race was tested to examine whether the inverse relation between education and disability/morbidity was modified by race.
RESULTS
Basic demographic data for the 10,187 decedents are shown in table 1. Black decedents were significantly younger and included a lower percentage of males compared with whites; all further analyses were there- Income for different survey years was standardized to the fore performed with age (four categories) and sex adjustment. The percentages of proxy interviews were comparable between the two races. Black-white differences in the level of education were apparent. There was also a substantial racial difference in annual family income, on which information was available for 78 percent of the decedents. Blacks had greater unadjusted limitation of activity scores, number of bed days, doctor visits, and hospital days compared with whites. The mean follow-up time was 1.01 and 1.03 years for blacks and whites, respectively, ensuring comparability of the interval between interview and death. The major underlying causes of death were cardiac disease (40 percent) and cancer (31 percent). Cerebrovascular and pulmonary diseases each contributed 5 percent of the total deaths. A similar distribution of broad categories of causes was found for blacks and whites. Age-and sex-adjusted means of the five disability/ morbidity indices in whites and blacks are presented by three educational levels (table 2). In general, the decedents in the lowest educational category had higher adjusted mean values compared with those in the higher educational categories for most of the indices and among both whites and blacks. The two exceptions were the number of doctor visits among whites and 1year bed days for blacks. When the number of years of education was entered as a continuous measure in the linear regression model, the coefficient for education was statistically significant for most of the disability and morbidity indices (table 2) . No linear relation between education and the number of doctor visits was found in either whites or blacks. The relations between education and 1-year bed days and hospital days were not significant among blacks; however, no significant interactions for the "education x race" term were found, suggesting that the effect of education on disability and morbidity was not different in important ways between whites and blacks.
In each educational category, blacks consistently had greater mean values of disability/morbidity indices (table 2) . When the indices were dichotomized, 52 percent of whites and 61 percent of blacks in the lowest educational category had a partial or total limitation for performing major activity. The rates were 45 percent versus 51 percent and 42 percent versus 51 percent (white vs. black) in the middle and higher educational categories, respectively. The major conditions that caused limitation of activity were in general similar between blacks and whites: cardiovascular diseases (27 percent), musculoskeletal conditions (20 percent), cancer (15 percent), respiratory diseases (10 percent), mental or neurotic diseases (8 percent), eye conditions (5 percent), and diabetes (4 percent). Among the three educational levels, whites compared with blacks, 44 percent versus 48 percent, 39 percent versus 45 percent, and 35 percent versus 45 percent of decedents, respectively, spent at least 1 week in bed in the preceding year, as determined at the interview. Similar patterns were found for the number of doctor visits and hospital stays. The black-white difference in the number of bed days was greatest in the highest category of education. The interaction term between race and education was not statistically significant, however (p = 0.096).
To examine the contribution of racial differences in education to the observed black-white difference in disability/morbidity, we calculated the adjusted mean indices with and without adjustment for years of schooling. Compared with white decedents, blacks had a significantly greater age-and sex-adjusted mean limitation of activity score, bed days, number of doctor visits, and hospital stay days (borderline statistically significant) (table 3) . After adjustment for years of education in the multivariate analysis, the black-white difference was reduced considerably. Racial differences in the limitation of activity score remained statistically significant, and adjusting for education had little effect on the racial differences in the number of doctor visits. Additional adjustment for educational level reduced 32 percent of the black-white gap in the limitation of activity score. Likewise, educational differences accounted for 59 percent and 40 percent of the racial differences in bed days and hospital days, respectively.
DISCUSSION
The present report demonstrates that, for both whites and blacks, decedents with greater educational attainment had less limitation of activity and fewer chronic conditions, bed days, and hospital stay days in the last months or years of life. For each educational level, black decedents experienced greater disability and morbidity, indicating a worse quality of life, in comparison with whites.
"When sorrows come, they come not single spies but in battalions." Hamlet's predicament is echoed in black health disadvantage, embracing both ends of the life course. A lower average birth weight and higher infant mortality in blacks are well known (15, 16) . A higher prevalence of many risk factors (17, 18) , associated illness (19, 20) , and levels of comorbidity (21) is observed, yet blacks as a group receive less medical care than do whites (22) (23) (24) . Numerous reports have likewise documented the higher case fatality (24) (25) (26) and cause-specific and all-cause mortality in blacks from many common conditions (1, 27) . In addition to a much lower life expectancy compared with whites (2, 4, 9) , in this report, we further demonstrate that the racial differences extend to disability and morbidity in the last years of life.
There are two extreme hypotheses regarding the consequences of advancing life expectancy. Gains in life expectancy may be due to not a decrease in chronic diseases but an elongation of life once these conditions have been acquired, that is, living longer but feeling worse (5, 8, 9, 28, 29) . With increased life expectancy, the number of people with handicaps and disabilities has increased, such that Americans now spend 15 percent of their lifespan in an "unhealthy" state, for example, impaired by disabilities, diseases, or injuries (27) . However, some commentators have suggested that the increases in life expectancy have resulted primarily from a decrease in the occurrence of debilitating chronic conditions and that the quality of life increased pari passu with life expectancy. Morbidity and disability can be compressed into the last few months or years of life, making it possible to live a more independent and active life until near the time of death (30) (31) (32) (33) (34) (35) . Variation in health status within society can provide the basis for causal inferences and indirectly shed light on this issue. The Piedmont Health Survey of the Elderly (9) prospectively gathered data on 2,219 blacks and 1,838 whites 65 years of age or older. During 1 year of follow-up, 108 blacks and 83 whites died. Older black men had a lower active life expectancy than did white men, and educational level was a strong factor related to total and active life expectancy. The subgroups with longer total life expectancy and active life expectancy also lived more years with a disability. The unique characteristics of the National Health Interview Survey are not only its large sample size and representativeness but also its high response rate (96-98 percent). The survey performs household interviews and allows proxy response to medical history questions. Hence, ill and elderly persons are more likely to be included than in most prospective studies. The direct comparison of the disability and morbidity status before death in blacks and whites indicated that, while some groups of our society are experiencing a more substantial reduction of morbidity and functional limitations, there should be no biologic impediment to making this pattern characteristic of the total population.
Race and ethnicity are not just personal descriptors like age and sex. They cannot be understood without probing much deeper into the underlying social and cultural implications of the concepts of race and ethnicity. The relation between socioeconomic status and numerous outcomes has been widely demonstrated (36) (37) (38) . Potential confounding by socioeconomic status of black-white comparisons is therefore the most obvious alternative hypothesis. In this study, the racial difference was observed in each educational category, and the black-white differences existed after adjustment for education. Education, income, and occupation are in effect proxy variables, that is, surrogates for unmeasured aspects of social position. For each educational level in this study, blacks had 25-31 percent lower income than did whites. Given the same income, blacks may still have a lower purchasing power. One can imagine a host of influences related to socioeconomic status that are hidden within simple income or educational categories (39) . Some of them are modifiable by the individual (e.g., cigarette smoking, diet, physical inactivity), and some are more systemic to the society (e.g., exposure to infectious agents or toxic chemicals, more dangerous occupational conditions, community-level and individual stressors). Since blacks are less likely to receive appropriate medical care, they are more likely to have been deprived of the benefits of health care in their earlier years, which may directly affect later health status. It would be a mistake, therefore, to focus exclusively on current access to health care, as demonstrated in the present report that the number of doctor visits and days of hospital stay were greater in blacks than in whites. The quality of care, for example, insurance coverage, cannot be assessed from the current data. Nevertheless, in study after study, socioeconomic status emerges as one of the most important influences on mortality and morbidity.
The present data demonstrate that decedents with a greater educational attainment had less functional limitation and a higher quality of life. A simple measure, education, alone accounts for a large proportion of the black-white difference in morbidity in the last years before death. The United States has developed national health objectives for the year 2000 (27) . These objectives will not be reached if the health disparity between different racial and ethnic groups continues. People already burdened by poverty and a lack of education should not also be required to carry a disproportionate share of illness (40) . Since a lower morbidity exists among the affluent, it should be possible for all people to achieve an equal quality of life and to reach their full potential.
